Engineering Development Unit and Validation History

Innovative Low Cost Low Risk Patented Lidar for CO2, O2, Topography
Simultaneous transmission of all wavelengths eliminates significant source of error from fast changes in target reflectivity; reduces
pointing requirements, converts most noise to common mode. Use of one receiver chain (for CO2 and O2), and modulation to separate
on/off wavelengths eliminates bias and drift which arise with separate optical paths, detectors, and electronics.
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»These sensitive lock-in signal detection
techniques have been successfully applied by ITT
to the problem of chemical detection.

The narrow-band detection method is superior to

»Lock-in detection provides significant standard direct detection and achieves very high
background rejection without requiring an optically signal-to-noise-ratios. The result is a power-
coherent receiver. aperture product that is compatible with small to

medium missions.

ITT Engineering Development Unit has flown 7 campaigns starting in 2005 and is scheduled for 1 to 2 per year until 2012.

CO2, Topography, O2 (recently added), GPS/INS, On-Board Processing, Real-Time Command and Control
and In-Situ CO2, Temp, RH, Pressure Sensors for Validation.

Cloning of CO, EDU for retrieval of O, (for surface
pressure) near 1271 nm completed and preliminary O,
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The Carbon Cycle has unresolved and unidentified sinks which are critical to understanding when an equilibrium will be reached,
and the resultant impact on modern society.

Where are the sinks? Are they stable? What happens when they shut down? As the Southern Antarctic ocean has this year! Can we
create sinks? Do we need to extract and bury CO2 from the Atmosphere?

Earth Science and Applications from Space: National Imperatives for the Next Decade and Beyond Earth Science: Committee
on Earth Science and Applications from Space: A Community Assessment and Strategy for the Future, National Research Council

Scientific Discovery and Societal Applications Meeting the NRC's Requirements for CO2 Sources and
SETTING THE DECADAL VISION Sinks Requires a Comprehensive Instrument Suite
Understanding the complex, changing planet on which we live
how it supports life, and how human activities affect its ability to

do so in the future is one of the greatest intellectual challenges »>CO2 Lidar
facing humanity. It is also one of the most important
challenges for society as it seeks to achieve prosperity, health, PO YARGETS

and sustainability.
“As nations seek to develop strategies to manage their carbon
emissions and sequestration, the capacity to quantity the

»PN Laser Ranger

present-day regional carbon sources/sinks and to understand »Passive
the underlying mechanisms central to prediction of future levels Temperature
of CO2, and thereby, informed policy decisions, sequestration Sounder

monitoring, and carbon trading. ... A laser-based CO2 mission
is the next logical step after the launch of OCO, and it will
directly benefit from OCO infrastructure ... and hence this
mission needs to be launched in the 2013 timeframe at the
latest.” Quantify global spatial distribution of atmospheric CO2
on scales of weather models. Quantify spatial distribution of
terrestrial and oceanic sources/sinks on al-deg grid at weekly
resolution.”
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Physics-based, high-fidelity model of the instrument is an essential tool for performing trade studies and error analysis.
Combining the model with measurements from the Engineering Development Unit, allows for significant risk reduction....
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The ASCENDS CO2 LAS system has proven itself
2007 Flight Data and Modeled Data based on in-situ measurements robust to rapid changes in reflectivity.
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Mission Risk Assessment — adapted from the ‘Requirements Definitions for Future DIAL Instruments’ report by DLR,
(Deutsches Zentrum fur Luft- und Raumfahrt e.V.)
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Based on the results of over thirty flights and five years of ground testing, we are confident that the architecture is robust, the
technology mature, and that the instrument performance model has been validated. Therefore, we have high confidence that the mission
studies performed to date are accurate and confirm that the ITT suite meets the NRC's requirements for the space based mission
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